UNiSYS Interoffice Memorandum

PPM-91-610
To . Date .-
‘J."Solomon September 27,1991
Department Location )
Code 300.1 Lanham
From Telephone
K. Sahu S 731-8954
Department Location
7809 Lanham
Subject . . cc
Radiation Report on ISTP/L3 (SOHO) S. Pszcolka/311

Part No. DM28C256-300/B

A radiation evaluation was performed on DM28C256 to determine the
total dose tolerance of these parts. A brief summary of the test

results is provided below. For detailed information, refer to
Tahles I through VI and Figure 1.

The total dose testing was performed using a cobalt-60 gamma ray
source. Parts were separated into two test groups of five parts
each. In each group, five parts were irradiated under bias (see
Figure 1 for bias circuit), and one part was used as a control
sample. During the radiation testing, Test Group 1 (TGl) parts
were tested functionally by writing/reading all ones, all zeros
and a checkerboard pattern to the devices. However, the
functional tests performed on Test Group 2 (TG2) parts were read-
only, and consisted of reading the checkerboard pattern put into
the parts before the first radiation exposure. The parts in TG2
were not written to during the radiation testing.

The total dose radiation steps were S, 10, 12.5, 15, 20, 30, 40
and 50 krads. After 50 krads, parts were annealed at 25°C for 69
and 168 hours (cumulative). The dose rate was between 75 to 500
rads/hour, depending on the total dose level (see Table II for
radiation schedule). After each radiation exposure and annealing
treatment, parts were electrically tested according to the test
conditions and the specification limits listed in

Table III. Also, nine functional tests were performed on TGl and
three functional tests were performed on TG2 after each

radiation/annealing step. A description of these tests can be
found in Table IIIA.

All parts from both test groups passed all tests on irradaition
to 5 krads. After 10 krads of exposure, four of the five parts
in TGl failed functionally. Also, two parts from TGl and three
parts from TG2 exceeded the maximum specification limits on ICCH3
and/or ICCL3. After 12.5 krads, ICCL2 failures were observed in
both test groups. At 15 krads and above, all parts in TGl failed
functionally. However, parts in TG2 continued to pass
functionally to 30 krads. After 40 krads, three parts in TG2
failed functionally. After 50 krads, all parts failed
functionally and six of the ten parts continued to exceed ICC
specifications. Only slight recovery was observed after



annealing the parts for 69.and 168 hours. Tables IV, V and VI
provide the mean and 'standard devizatien values for each tested
parameter after all radiation and annealing steps, and a summary
of the functional test results.

Any further details about this evaluation can be obtained upon

request. If you have any questions, please call me at (301) 731-
8954,



TABLE I. Part Information

Generic Part Number: DM28C256

ISTP/L3

Part Number: DM28C256-300/B

ISTP/L3

Control Number: 3239

Charge Number: C14188

Manufacturer: SEEQ TECHNOLOGY INC

Lot Date Code: 9052B

Quantity Tested: 10

Serial Numbers of 21, 22, 23, 24, 25 (TG1l)
Radiation Samples: 26, 27, 28, 29, 30 (TG2)
Serial Numbers of 1 (TGl)

Control Samples: 2 (TG2)
- Part Function: ° EEPROM o

Part Technology: CMOS

Package Style: 28-Pin DIP

Test Engineer: Ted Scharer



TABLE II. Radiation Schedule for TGl and TG2

Notes:

EVENTS DATE
1) Initial Electrical Measurements 07/09/91
2) 5 krads irradiation @ 260 rads/hr 07/22/91
Post 5 krads Electrical Measurements 07/23/91
3) 10 krads irradiation @ 290 rads/hr 07/23/91
Post 10 krads Electrical Measurements 07/24/91
4) 12.5 krads irradiation @ 130 rads/hr 07/24/91
Post 12.5 krads Electrical Measurements ‘07/25/91
5) 15 krads irradiation @ 125 rads/hr ~07/25/91
Post 15 krads Electrical Measurements 07/26/91
6) 20 krads irradiation @ 75 rads/hr 07/26/91
Post 20 krads Electrical Measurements 07/29/91
7) 30 krads irradiation @ 500 rads/hr 07/29/91
Post 30 krads Electrical Measurements 07/31/91
8) 40 krads irradiation € 500 rads/hr 07/31/91
- Post 40 krads Electrical Measurements 08/01/91
9) 50 krads irradiation € 500 rads/hr 08/01/91
Post 50 krads Electrical Measurements 08/02/91
10) 69 hour annealing 08/02/91
Post 69 hr Electrical Measurements 08/05/91
11) 168 hour annealing 08/02/91
Post 168 hr Electrical Measurements 08/09/91

- All parts were radiated under bias at the cobalt-60 gamma ray
facility at GSFC.

- All electrical measurements were performed off-site at 25°C.
- Annealing performed at 25°C under bias.



Table III.

Electrical Characteristics of DM28C2S56

+250C
TEST NAME TEST CONDITIONS MIN  MAX UNITS
VOL VIN=0.8,2.0 VDC; VCC=4.5 VDC 0 0.45 vDC
IOL=2.1 mA
VOH VIN=0.8,2.0 VDC; VCC=4.5 VDC| 2.4 - vDC
, IOH=-0.4 mA
IIL VIN=0.1,5.5 VDC; VCC=5.5 VDC| -10 10 ulA
1/ VTEST=100 mVDC :
IIH VIN=0,5.5 VDC; VCC=5.5 VDC -10 10 uA
1/ VTEST=5.5 VDC
I0ZL VIN=0.1,5.5 VDC; VCC=5.5 VDC| -10 10 uA
VOUT=100 mVDC; CE=VIH
IOZH VIN=0,5.5 VDC; VCC=5,5 VDC =10 10 uA
: VOUT=5.5 VDC; CE=VIH
IOE VIN=0,5.5 VDC; VCC=5.5 VDC -10 100 uA
VTEST=13 VDC ] » -
ICCl VIN=0,5.5 VDC; VCC=5.5 VDC 0 80 mA
Active ADDR LINES CHANGE AT 4 MHZ
CE=0E=VIL; WE=VIH
ICCL2 VIN=0.8,5.2 VDC; VCC=5.5 VDC 0 3 mA
TTL Standby { CE=2.0 VDC:; WE,OE,ADDR=VIL
ICCH2 VIN=0.8,5.2 VDC; VCC=5.5 VDC 0 3 maA
TTL Standby WE,ADDR=VIH; OE=VIL;
CE=2.0 VDC
ICCL3 VIN=0,5.2 VDC; VCC=5.5 VDC 0 350 ul
CMOS. Standby | CE=VIH; WE,OE, ADDR=VIL '
ICCH3 VIN=0,5.2 VDC; VCC=5.5 VDC 0 350 ul
CMOS Standby CE, WE, OE, ADDR=VIH
VIL VCC=4.5 VDC -0.1 0.8 vDC
2/
VIH VCC=4.5 VDC 2 4.8 vDC
2/
TPHL VIN=0.4,2.4 VDC .a] 0.~ 300 ns
3/ VCC=5 VDC
TPLH VIN=0.4,2.4 VDC 0 300 ns
3/ VCC=5 VDC
Notes:

1/ 1IIL and IIH are not tested on WE since this caused data in the
device to become corrupted.
2/ VIL and VIH are tested during VOL and VOH testing. VIL(min) and
. VIH(max) are not tested. .
3/ TPHL and TPLH are performed with no loads on the outputs. No
other AC tests are performed.



Table IIIA. Description of Functional Tests for DM28C256

Group 1

Test # Description ' vCC
1 Write/Read ONES 4.5V
2 Write/Read ONES 5.0V
3 Write/Read ONES 5.5v
4 Write/Read ZEROS 4.5V
5 Write/Read ZEROS 5.0V
6 Write/Read ZEROS 5.5V
7 Write/Read CHECKERBOARD 4.5v
8 Write/Read CHECKERBOARD 5.0V
9 Write/Read CHECKERBOARD 5.5V

Group 2

Test # Description vCC
1 Read 4.5V
2 Read S5.0v
3 : Read 5.5v
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PP™M-91-6lo

ADVISORY ON THE USE OF THIS DOCUMENT

purpose of providing general guidance to employees of the Goddard Space Flight
Center (GSFC). This document may be distributed outside GSFC only as a
courtesy to other government agencies and contractors. Any distribution of
this document, or application or use of the information contained herein, is
expressly conditioned upon, and is subject to, the following understandings
and limitations:

(a) The information was developed’ for general guidance only and is
subject to change at any time;

(b) The information was developed under unique GSFC laboratory conditions
which may differ substantially from outside conditions;

(c) GSFC does not warrant the accuracy of the information when applied or
used under other than unique GSFc laboratory conditions;

(d) The information should not be construed as a representation of
product performance by either GSFC or the manufacturer;

(e) Neither the United States government nor any person acting on behalf
of the United States government assumes any liability resulting from
the application or use of the information.



